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L Mdptetical Oh/erVations and Experiments 5 hy 
Servington Savery^ Efq^^ o/Shilfton. 

PRECOGNir^. 

L T^H AT which I call the Magnetical Line, is 
i the Pofition of a Dipping-Needle when it 
ceafeth from ofcillating, and is at Reft in the magneti- 
cal Meridian of the Place. 

II. By the Word Magnet (unlefs diftinguifiied) I 
would be underftood to mean not a Loadftone only, 
but either that, or Iron or Steel, when they have per- 
manent Polarity, or any thing elfe (if to be found) 
which has a fenfible magnetical or polar i\ttra£lion. 

III. Of the magnetical Needle, I always call that 
the North End which (if hung horizontally) natu- 
rally turns to the North, and that the South End 
which turns to the South: But when I ufe the Words 
Pole of a Needle, I call that the North Pole thereof 
which turns to the South, and that the South Pole 
of it which turns to the North. 

IV. Of Touched Iron or Steel (or of Untouched, 
fo long as it remains in a Pofture which gives it Pola- 
rity) as well as of the Loadftone itfelf, I call that the 
North Pole which attrads the North End (i. e,) the 
South Pole of the Needle, and that the South Pole 
which attrafts the South End, or North Pole of the 
Needle : Or in other Words, I call that the North 
Pole, in all Sorts of Magnets, which is endued with 
the fame kind of Vertue which the North Pole of 
the Earth hath, and confequently is repelled thereby : 
E contra^ 6cc. 

S s V. I 
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V. I prepared Nails of feveralSizes, from the fmall- 
eft Sort of Bellows-Nails to the largeft Sort of Rafter- 
Nails, one or two of each Sort, or more of the fmaller t 
1 held each of them perpendicularly with its Point up- 
wards, and placing thereon the plain Side of a File 
horizontally, I filed off a little from the Point thereof 
(more or lefs according to the Size of the Nail, per- 
haps about the Thicknefs of a Six-pence from a Six* 
penny one). Then on a plain Hone, held horizontally^ 
i placed the Nail upright, with its Point downward, 
and fo rubbed off the Strokes of the File. Then I 
rubbed it a little on a Piece of Leather. Note, The 
truer this little narrow Plain is, and more exadly per* 
pendicular to the NaiFs Axle, the better. 

VI. I prepared Iron Bars of different Lengths after 
the following Manner : I made each End in the Shape 
of the lower Fruftum of a Pyramid, curtranfverfe toits 
Axis about the Middle,, or a little higher up. Then 
I filed the Ends of the Bar as plain and perpendicular 
to its Axis as I could, and polifhed them with a Hone, 
€rV. as I did the Nails. See the Figure. 





VI 1. One of the Needles I ufed untouched, for try- 
ing Experiments, was made thus: I took fome Iron 
Wire, about the Size of a fmall Knitting-Needle, and 
in Length aboutt wo Inches and a half. With a Ham- 
mer I made it juft fiat enough in the Middle, to be able 
to fix the Point of a Punch pointed, to as true a Cone 
as I could J its Sides (as I guefs) made an Angle with 
each'©ther at the Vertex of about 45 Gr. or more; in 
the Middle of the Wire I punched a Hole at leaft 

half 
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half Way through the Thicknefs thereof, and wrouglit 
the Hole with a Drill (pointed like the Punch) that . it 
might be truly round, and cJeanfed off the Afperity 
which the Punch and Drill had raifed round the Hole, 
kft it ftiould injure the Top of the Pin when it was 
placing thereon. Then I bended it in this Forraj 




taking Care to bend it the right Way, that the Hole 
might be on the under Side. Then I marked one End, 
by jflatting it a little with a Hammer, that it might 
be known from the other. Then placing it on a fliirp 
Pin, to find which End was heavieft, I made both alike 
in Weight, and deprived it of all fixed Magnetifm. 
Then I brought it again to as true a Poife as I couldj 
by rubbing the heavieft End on a Whetftone, and 
not a File, which might give it Magnetifm again. I 
fitted a Pin for it of brafs Wire, full fo fmall as the 
middle Strings of a Spinnet, making the Point very 
meagre and round as well as fharp, and obferved it 
frequently with a Lens of two Inches Focus ; and if it 
appeared flat, I mended it on a Hone, and took great 
Care in putting on the Needle, not to hurt the tender 
Point of the Pin. I put a Glafs over it, to keep off all 
manner of fanning by the Air, the leaft Degree where- 
of did fpoil the Experiments. 

VIII. A fecond Needle, which I thought better 
than the former, I made thus: In the middle of fueh 
a Piece of Wire as the former was made of, I wrought 
a Hole through it as perpendicular as I could to its 
Axis, or Length, and fo fmall as any of thofe which are 
drilled through the Pillars of a Watch, if not fmall- 
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len And having bended the Wirein this Form,, 
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I marked one End thereof, and drove into the Hole 
a fmali brafs Pin fitted to ir, which was very round 
and fharp at the Point, which refted on a deep Piano- 
Concave Lens of Glafs well polifhed. {See the Fi- 
gure.) I fitted a Box for it with a Glafs over it^ 
which Glafs was faflened with a Ring of brafs Wire, 
as the Gialles of Telefcopes are ; which Ring kept out 
Air, otherwife had been neediefs. The Glafs Concave 
was fixed in the great End of a thin Brafs Ferule (like 
that off a Staff) juft fit for it^ and the fmall End of 
the Ferule was fixed in a Hole made for it in the Mid- 
dle of the Bottom of the Box : I alfo put a Ring of 
thin Brafs on the Top of the Lens, not only to keep 
it in fteady, but to prevent the Pin from going in be- 
twixt the Lens and the Ferule, which fpoilsits Point. 
Doubt lefs a Concave of Diamond is much better. 

Whenfoever I ufed one of either Sort of thefe Nee- 
dies (efpecially for fuch Experiments as required it to 
be perfedly void of fixed Polarity) I was obliged to 
keep it in a Motion either librating up and down like 
the Beam of a Pair of Scales, or trembling (which is 
a fliort pendulous Ofcillation from Side to Side) or elk 
both librating and trembling at the fame Time ^ which 
faid two Motions being at right Angles with each other, 
are not inconfiftent : And if the Needle is truly poifed, 
the horizontal Verticity is neither obftruded nor ac- 
celerated by the Librations, becaufe they are at right 
Angles thererewith, nor by the Tremblings, becaufe the 
two Ends perfedly balance one another in contrary Mo- 
tion., 
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tion. The Service they do, is to abate that Fridion 
on the Pin's Point, which retards the horizontal Ver- 
ticity I for when the Fridion is divided between the 
horizontal Vercicity, and the Librations or Tremblings 
(either of the two latter roiling on the Pin more fpee- 
dily) the far greater Part of the Fridion is fpent on 
the Librations, or Tremblings, and confequently there 
is but little left to retard the horizontal Verticity. I 
take fucli a Needle to be far better for my Purpofe 
than the common ones, which have a heavy Socket 
of Brafs, or Steel, in the Middle, ufeful only to render 
them portable, but very detrimental in nice Experi- 
ments ^ becaufe the Weight of the Socket not only 
blunts the Pin fooner, but alfo encreafeth the Fridion, 
though the fame Acutenefs of the Pin ftiould be fup- 
pofed to continue. To renew the Tremblings when 
they began to abate, I rarely jogged the Box on the 
Table, for fear of giving it (md the Needle within it) 
a circular Motion, which obftruds the Defign: But f 
found it beft to do it, b^ jogging the Table gently. 
When I had Occafion to turn the Needle to any other 
Point of the Compafs, I elevated that Part of the Box 
which was under one End, until it relied on the Boc- 
torn, and in that Pofture could turn it as I would , 
but before I could let down the Box again to an hori* 
zontal Polition, was forced to wait till the Needle 
was very flill, and to let down the elevated Side eafily, 
and with a dired Motion ; otherwife the Needle, as 
foon as both its Ends were free, would have more or 
kfs of an horizontal Motion*, 
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Moft of the Mown Properties of all Sorts of Mag^ 
nets "which have been difcovered by the Ohferva-> 
tions and Experiments of fever al Perfons^ imlu- 
ding one or two of my own^ are the following. 

. I. That the Loadftone, by an invifible Force 
which diiFers from that of Gravitation, and alfo 
of Eiedricity, draws unto itfelf Load (lone, Iron, and 
Steel; and with the fame Kind of Force, or Power, 
does not (at leafl: very fenfibly) attrad any other Body 
whatfoever. 

II. That the Loadftone attrads Loadftone, Iron and 
Steel with a polar Attradion ^ and that whatfoever At- 
tradion is not polar, is not magnetical. 

III. That the two oppofite Parts of a Loadftone 
attrad moft vigorouily, and are called theP oies thereof. 
The Middle between its two Poles doth not attrad at 
all, and may be called its ^^quinodial ; and from either 
Pole to the Middle, the attrading Force does gradually 
abate. 

IV. That in the fame, and every Loadftone, the 
one of its Poles is in Vertue (or rather in Diredion) 
contrary to the other, and therefore' they need to be 
diftinguiftied^from each other ; which is done by ad- 
ding North or South. The North-Pole of one Load- 
ftone will not attrad, but repel the North Pole of ano- 
ther, though they are polTelTed of fimilar diredive 
Vertue , neither will the South Poles of any two 
Loadftones attrad, but mutually repel one another: 
But the North Pole of one Loadftone, and the South 
Pole of any other, do mutually attrad each other j 
and though their diredive Vertue is contrary, yet the 
unknown Caufe of their Attradion and Repulfion feems 
to be the fame, 

V. That 
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V. That there is no Difference (at leaft I could ne-> 
vet find it) between the Force or Strength of Attrac- 
tion and that of RepulQon in the fame Pole of any 
Loadftone or Magnet, unlefs when a fmail one ap* 
proaches fo near to a large one, as to have its Polarity 
more or lefs diminifhed thereby. 

The preceding Properties convince me, that there is 
no fuch thing in Nature as magnetical Attraction with- 
out Polarity, which is conftituted of Attradion and 
Repulfion ; and thefe two Powers being always equally 
ftrong in the fame Pole of every Magnet, I take it to 
be a plain Contradidon, to fay this or that Load- 
ftone has a ftrong Attradion^ but a weak Polarity 
or Diredion.^ 

VI. That no interpofed Body whatfoever (unlefs it 
is magnetical) though the moft folid in Nature, was 
ever known in the leaft to impede or divert any of the 
Effeds of a Magnet ^ but it is always found to attrad 
magnetical Bodies full fo powerfully at the fame Di- 
ftance, as if nothing at all was between* 

VII. That every Fruftum of a Loadftone is an en- 
tire or perfed Loadftone, having in itfelf both Poles as 
the whole Stone had j. and that the Poles in each Fru- 
ftum have their Diredion (as near as the Figure of it 
will admit) in the fame parallel Line wherein they 
were direded both in it and the whole Stone, before it 
was feparated therefrom : For the Polarity of every 
Fragment is ufually, if not always (before they are 
feparated) parallel to that of the whole Stone, and 
confequently to that of each other : And if ever it is 
found otherwife, I cannot but think that Loadftone 
wants of Perfedion. 

Let 
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Let N 2 !• cTf • Fi-g. i/j be a Loadftone io the Form 
of an oblong right-angled Paralleiopipedon, whofe 
Polarity is Length- ways, N being its North Pole, e^ 
the pricked Line, its Equinodial (or Middle betwixt its 
Poles) where -it has no Attradion, and -cr its South 
Pole, Let it be bilTeded at e, tranfverfe to its Pola- 
rity, or Length. Each of its Frafta (reprefented 
Fig. 2.) \¥hen they are placed too remote -to ad on 
each other) will infallibly be poffelfed of both Poles 
(with its Equinodial in its Middle) as the whole 
. Stone was before its BilTedion : And though originally 
the one Fruftom N 2 was all over a North Pole, and 
the other v a all over a South Pole, while they ad- 
hered to one another, yet now they are divided, and 
placed beyond the Reach of each other's Vertue, one 
half of the Fruftum N 2 from the Place of its quon^ 
dam Contad S, to its Middle ey does inftantly become 
a South Pole, and attrad ftrongly at the Place of Con* 
tad aforefaid, which Attradion is gradually lefs and 
lefs until it is abated to nothing at e. So alfo one 
half of the Fruftum v er, from the Place of its for- 
mer Contad p to its Middle or Equinoctial e^ inftantly 
becomes a North Pole (gradually abating in Strength 
from i^to^y^ though the whole Fruftum, before its 
Separation from the other, was a South Pole; Th€ 
Polarity being alfo direded the fame Way in each 
Fruftum that it was in it (and the whole Stone) be* 
J fore 
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fore the Biffeftion. The Cafe alfo would have been 
the fame, if the Stone had been divided unequally at 
^, or elfewhere tranfverfe to its Polarity, Fig. i/, 
and of each Fruftum, one half would have been a 
North Pole, and the other half a South one, with its 
Equinodial in the Middle as before. The whole Stone 
will lift a larger Iron than either Fruftum ^ but both 
Frufta, while out of the Reach of one another's Ver- 
tue, will each of them lift his Iron, both of which 
Irons will be heavier than what the whole Stone 
could lift before it was divided. If the faid Frufta 
are again joined clofe together at the fame Ends which 
originally adhered. Fig. i/, being as they ftand di- 
re^ed towards each other Fig. %d\ or if the oppofite 
Ends of both are joined together, as they ftand direded 
towards each other, Fig. ^d^l do not fee (provided the 










Joint is very good, that there may be a Contad all 
over it fo good as a Workman can make) why they 
Ihould not compofe again one entire Loadftone, fo good 
as it was before it was divided, in all Refpeds (Allow- 
ance being firft given for the Wafte in fa wing it afun* 
der, and mending the Joint) and their joined Poles 
mutually^ attrading one another, attraa nothing elfe 
at the Jomt (which being in the Middle, would become 

T t it^ 
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its Equinodial) but tranfmitting their Vertue through 
one another, the Pole 2 of the one Fruftum, Fig.%cfj 
wholly fpends itfelf in ftrengthening the fimilar Pole 
0- of the other Frufluiri, by weakning the Pole?/ there- 
of, &" vice verfd. And if their Lengths fliould be 
unequal, like the Frufta of Fig. i/, divided at Af, 
the EquinocStial would not be at x, where they were 
joined together again, but always at e the Middle of 
their whole conjunct Length, as it ufeth to be in one 
entire Loadftone of the fame Bignefs from Pole to 
Pole: For I apprehend if any Loadftone Ihould be 
wrought very Tapering from one Pole to the other, 
that the Equinod:ial could not be precifely in the 
Middle^ thereof, but according to what Degree of Ta- 
pernefsit is wrought to, be removed nearer to the great 
End: But thefe Things, for want of proper Load- 
ftones, I cannot try, nor yet the following on Fig. 
yth^ which reprefents a Loadftone in the Form of a 
Parallelopipedon right angled, in Thicknefs one Inch-, 
its Breadth af 6 Inches i its Length v?^ 7 Inches or 
more, having its Polarity not perfedly length-ways 
In it, but a little oblique, as the Shade-Lines repre- 
fent it. If there is cut off from one of it's Ends c d^ 
the Parallelopipedon hcde one Inch from the faid 
End, it will be one Inch fquare, and fix Inches long : 
I fuppofe this leffer Fruftum would have its Polarity 
changed, and the Diredtion thereof, inftead of running 
from e fomewhat towards d^ would run from e to- 
v/ards c in the Diagonal Line e c^ or in fome Line or 
other between the Lines ^Z? and ^ A I alfo imagine, 
that if a Cube was cut off, within a little Time after, 
from one End, the Polarity therein would be directed 
as it was therein, while aJl the faid Frufta adhered 
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together ^ but if the lelTer Fruftum h c d e fiiould long 
remain feparated from the whole Stone, before the faid 
Cube was cut off, that the Polarity of the Cube would 
be more or lefs fixed, and conform itfelf more or left 
to the Direction of the Line e c. However, this 
is certain, that if the two Frufta are joined together, 
as they ftand dire6:ed Fig, x, or Fig. 3, with the 
North Pole of one to the South Pole of the other, 
they aflift one another in lifting Iron. If joined Fig, 
^th with the South Pole of one againft the South Pole 
of the other, by repelling they reciprocally deftroy 
each other*s Vertue, and alfo hinder one another^s At- 
tradion at the North Poles, which are not joined. If 
they are placed together, as in Fig. $th^ though they 
endeavour to avoid one another, yet they do not de- 
ftroy each other's Vertue fo much as in the preceding 
Cafe, nor yet at . all if there is a perfeft Contad : 
For if this Pofture of two Magnets adually adhering 
would dimlnifh their Vertue, one Part of the fame 
Loadftone would deftroy another Part of itfelf, and in 
a very ftiort Time there would be no fuch Thing as 
Magnetifm* In this Ppfture they mutually help one 
anoth^r^'s Attradion, becaufe their Polarities are di- 
reded the fame Way. If they are applied, as in Fig. 
6thj with their Sides together, and their Polarities 
contrarily direded, the North Pole of the one (at 
either End) attradingthe South Pole of the other, and 
the South Pole the North^they fcarcely injure one ano« 
ther's Vertue by fo lying together, but hinder each 
other from attrading other Things, by fpetiding their 
Vertue on each other. 

VIIL That all magnetical Attradion (as alfo Repul- 
sion) is mutual ; for Iron or Steel attrad the Load^ 

T t % ftone. 
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ftone, as that does Iron or Steel, and they alfo one 
another. 

IX. That every Loadftone communicates Vertuc 
to Iron or Steel, not only by Contad, but even by 
an Approach of them within its attraftive Sphere, 
more or lefs as nearer to, or farther from its Body ; and 
likewife its Poles, alfo according to the Shape, Bulk 
and fpecifick Vertue therebf, and Figure of the Iron 
or Steel, and their Proportion of Magnitude to one 
another* I apprehend, that though a great Magnet (I 
mean of fuch as are fimilar in Figure and fpecifick Ver- 
tue^ will lift confiderably larger Irons dian a fmall 
one, yet the fmall one ftiall give to the fame Pi?ce of 
Steel (provided it is not too large for it to conquer) 
well nigh (if not altogether, as to Senfe) fo ftrong a 
Touch as the great one. And I have experienced, 
that if the fmall one is fpecifically pretty much better,, 
it will give the fame fmall Piece of Steel a confiderably 
flronger Touch than the great one can, though the 
great one is capable of lifting perhaps three or four 
Times fo much as the fmall one. Note^ That if the 
great one is fo ftrong as to give the fmall Piece of 
Steel fo much Vertue as it is capable of receiving (for 
there is, I fuppofe, a ne plus ultra J that then fk)uld 
the fmall Stone be ever fo much better, it cannot mend 
the Touch given by the great one. Some write,, that the 
Loadftone lofes none of its Vertue by communicating 
of it to Iron or Steel, which I fomewhat doubt the 
Truth of, efpecially if the Stone is fmall in Proportion 
to the Steel, in which Cafe I have known touched Steel 
lofe confiderable Vertue. 

X. That Steel is not only more receptive, but more 
letentive of Magnetifm than common Iron ^ Iron or 

Steel 
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Steel hammered hard, than the fame while foft ^ but 
Steel hardened by quenching, than either of them. 
My Obfervation has been, that Steel cannot be feafon* 
ed too hard for Retention (nor, as I think, for Recep- 
tion) of Magnetifm ; but may fometimes warp too 
crooked for its intended Ufe, and muft be made right 
again fome Way or other, either with a Grinding- 
Stone, or (if that will not do) by heating it to a blue 
Colour, and gently hammering it while hot ; but if 
it can be helped,^ the Temper for the blue Colour is 
too foit. 

XL It has been obferved ,.that oblong Pieces of Iron 
or Steel applied any how to the Loadftone, receive 
¥ertue chiefly (fome fay only) as to their Lengths. 
This was wliat induced me to explain Fig. yfby 
in the Middle of Pag. 304. For I think it a 
parallel Cafe with this here, and fuppofe that the 
Vertue may incline to run length*ways even in the 
Loadflone itfelf^ However, I think if it muft be al* 
lowed to be length-ways^ it is fometimes found to be 
very irregular in pretty long Pieces, as North Pole 
againft North Pole, South Pole againft South Pole fe- 
veral Times in the fame Piece, which feveral contrary 
Polarities have been obferved by feveral in Wires, and 
Ihavefeen in a round Bar (of which Irregularity, and 
the Method of curing it,, more hereafter) But fuch 
contrary Polarities feem unaccountable. 

Xli That fuch Iron and Steel as has magnetick 
Vertue communicated to it, does alfo communicate 
thereof to other Iron or Steel after the fame Manner 
a Loadftone does. Which Vertue, after never fo many 
Communications, is, as to its Nature, perfedly the 
feme with that of thje Stone itfelf, having both roles, 
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and will touch other Steel, and that a Compafs, fo 
well as the Loadftone itfelf, and fo vigorous, if ufed 
as hereafter is directed. 

XIII. That the Earth contains within it^ at or near 
its Center, a Loadftone or Magnet (probably fpherical) 
large enough very fenfibly to affed magnetical Bodies 
all over the Surface of the Earth. The Poles of its 
Attraction are confiderably diftant from thofe of its 
own, which are the fame with thofe of the Earth's 
Diurnal Rotation, lliis internal Magnet muft either 
-be loofe from the Body of the Earth, and revolve 
within it very little flower, or elfe, if it is fixed to the 
Earth, the very Polarity itfelf muft have changed its 
Situation in refped of the faid Magnet, One, of which, 
feveral recorded Obfervations in diftant Years fufEci- 
ently prove. The former feeras moft probable : How- 
ever, I imagine (was it not for the Charge and Trou* 
ble) an Experiment might be made which would 
ihew whether or no it is poflible in Nature for the 
Poles of the faid Central Magnet to change their Situ- 
ation in refped: of itfelf, as well as of the Earth, as 
will appear when I give the Defcription of it. 

XIV. That every Loadftone within its attractive 
Sphere has a Power i(the nearer either of its Poles the 
greater) to keep one Piece of Iron fufpended to ano- 
ther, efpecially if that to which it is fufpended is 
the largeft, and their Ends be bright and dean, 
where they touch one another j and if the fufpended 
Iron is not too heavy, the other will draw it up from 
cither Pole of the naked Loadftone actually touching 
it, and will alfo keep it fufpended, till at a confidera* 
ble Diftance therefrom ; but will not draw it off in 

fuch 
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filch manner from the Aniiour of unarmed Stone, if 
the Armour and Iron are both of them bright and clean 
at their Contad. Hence it muft follow, 

XV. That an armed Load (tone can lift more with 
either of its Poles, ufed fingly, than the fame can lift 
naked -^ and this it will do, though the Armour fliould 
be narrow, and touch very little of the Stone , how 
much more then will it lift, when the plated Part 
thereof covers all the End of the Stone, and fecure:^ 
all the Vertue of that Pole to which it is applied, 
leading it to the other End which attrcfts? I. take foft 
Iron to be fo good for Armour as the choiceft Steel, if 
not better. 

XVI. Tliat not only Steel or Iron regularly touched, 
but alfo oblong Iron void of permanent Vertue (fo 
long as it has a tranfiient Vertue by Pofition of either 
of its Ends towards the Pole of a Loadftone large 
enoygh to affcd: it at a conliderable Diftance) will 
perform all that any Loadftone can, though not with 
the fame Degree of Power: For either of them will 
attrad, keep one Piece of Iron fufpended to another, 
and communicate fome Degree of permanent Polarity 
to Steel well hardened, as 1 have experienced, and alfo 
to an Iron Wire. 

XVII. That the Earth's central Loadftone, or Mag- 
net, has all the fame Vertues which others have, and no 
difcovered ones befides ; and though we cannot approacli 
it, yet it ads as others do at a proportionable Diftance. 
I have experienced, that it will keep a prepared Six- 
penny (or with more Difficulty a Ten-penny) Nail fuf- 
pended to a prepared Iron Bar about ^ of an Inch fquare, 
and 5 or 6 Feet long, in an ered Pofture with either 
of its Ends downwards. I hung, up the Bar in a Room 

by 



by a Loop of fmnll Cord faftened at the End which 
was upwards ; I then carefully wdped the lower End 
of the Bar, and the Point of the Nail, that there 
might be no Duft^ or Moifture, to prevent a good 
Contad, taking Care not to touch either of them with 
my Finger, left Perfpiration fliould fully them. Then 
holding the Nail under the Bar very ered, with its 
Point upwards, I kept it clofe to the Bar, by only one 
Finger held under the Head of ir, for the Space of 30 
or 40 Seconds or more. Then I withdrew my Finger 
very genrly, and direftly downwards, that the Nail 
might not ofcillate ; and if it fell off, I wiped its 
Point as before, and tried it again at fome other Part 
of the Plain at the Bottom of the Bar j for I always 
found it would more readily hang at one Place than 
another, and ufually the Middle was not fo wdi as 
towards one of the Edges or Corners, and the Succefs 
better nigh one Edge or Corner than another. If both 
Ends of the Bar are equal in Bignefs, and the Prepa- 
ration of their Ends fimilar, it is indifferent which End 
is downward, if it has no permanent Vertue : But if 
it has no more than an inchoate or imperfed Degree 
of fixed Polarity, one End will anfwer better, and 
the other worfe, in Proportion to the Degree of im- 
perfed Polarity which it has. 

XVIII. That of a foft Iron Bar void of fixed Po* 
larity, fo foon as it is in an ered Pofition, the higher 
Part from the Middle upward becomes a North Pole 
in North, or a South Pole in South magnetick Lati- 
tude, And, e contra, the lower Part from the Middle 
downward becomes a South Pole in North, and a 
North Pole in South Latitude : But fo foon as ever 
the Bar is inverted, the Polarity will be (hifted in it, 

and 
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and in North Latitude the End newly placed upward 
becomes the North Pole, though it was a South one 
immediately before, and the other End the South Pole, 
though it was its North one juft before. The Cafe is 
the mme, if fuch a Bar is placed horizontally in or 
near the magnetical Meridian ^ for the Enddireded to- 
ward the North will conftantly be a South Pole, and 
that which is direded toward the Southj a North one ; 
and fo foon as ever the Ends of the Bar are Ihiftedj 
the Polarity^ in refped of the Bar, is Chifted 
aifo (but not in refped of the Earth) for which Rea- 
fon this Vertue is called Tranfient, and is communica- 
ted by the Earth's central Magnet in fuch Manner as 
other Loadftones are faid to do^ Page 309^^5 Prop. 
tSth. 

XIX. Since in North Latitude the North Pole of 
the Earth's central Magnet not only gives the Vertue 
of a South Pole to that End of a Bar which is neareft 
to it, but alfo helps it to lift Iron when neither the 
Bar nor Iron lifted has any permanent Vertue ; the 
faid Magnet muft therefore neceffarily help the South 
Pole of any Loadftone or Touched Steel in lifting Iron, 
but hinder its North Pole. This agrees with common 
Experience, the North Pole of a Magnet being unable 
to lift fo much as its South one in North Latitude, but 
more in South Latitude. 

XX. The preceding plainly fliews the Reafon why 
an armed Magnet, when both of its Poles are applied 
to a Piece of Iron, will lift feveral times fo much as 
with either Pole (ingle. For the North Pole of the 
Magnet, by fending its Vertue through the attraded 
Iron, powerfully helps the South Pole of the faid Mag- 
net in attrading. Again, the flrengthened South Pole 

U u muft 
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iimft more powerfully increafe the Attraction of tlie 
North Pole : And fince the Poles mutually affifl one 
another^ Attradion^ with a Power much greater than 
if they themfelves are not afliftedj the eonjund Poles 
muft necelTarily lift at leaft twice fo much as both of 
them can lift feparately. I once tried, and found the 
South Pole armed to lift iiif Grains, and both Poles 
united 5760 with a little more Difficulty. The Ratio is 
about I to a little more than f . 

XXL That if a Bar of Iron or Steel (not having the 
leaft Degree of fixed Vertue) is placed in any PoTture 
(except at, or near to a right Angle with the magnetical 
Line) it will not only for the prefent receive a tranfi* 
ent Polarity thereby,, but if it fo remain long enough^ 
the faid Polarity will gradually become fixed or per- 
manent, more or iefs, according to the Hardnefs or 
Softnefs of the Bar,. Time it has remained in that Po- 
fition, Angle its Length makes with the magnetical 
Line, and Proportion of the Length thereof to its Big- 
nefs, the longeft (ceteris partihus) ufually receiving 
moft Vertue : And fometimes when all thefe Advan- 
tages concur^ the Polarity will be fenfibly permanent 
in a little Time^ and not require a very long Time to be 
rendered pretty ftrong. 

XXI L That by placing the faid Bar afterwards in 
the fame Pofition, only with its Ends fhifted, it will 
gradually loCe its gained Magnetifmj and at length have 
its Polarity changed. 

XXIIL Mr, Boyle found one of his Loadftones 
much impaired by lying long in a wrong Pofture^ I 
fuppofehe meant a repelling one,, with its North Pole 
towards the North Pole of the Earth. Alfo by apply- 
ijDg one Pok of a very fmaU Piece of Loadftone to the 

iame 
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fame Pole of a large one, he foon changed the Polarity 
of the former, but could not eflFed it on a Piece of any 
confiderable Bignef?, though he tried fome Hours. I 
have changed the Polarity of a fmall Fruflum of Load- 
ftone fuddenly, and without a Contad, by holding one 
of its Poles nigh the fame Pole of a Piece of Touched 
Steel much lefs than a common Cafe-Knife, at above t 
of an Inch diftant, which would make the Fruftum 
leap to it. I repeated thefe Changes frequently with 
the fame Fruftum. 

From thi?5 and fome of the preceding Experiments, 
I conclude, that if twoparallelopiped Loadftones equal 
in Magnitude and fimilar in Subftance, Figure and 
Vertue, are placed clofe together as in Fig. the ^th^ 
with the North Pole of the one direded againft the 
fame Pole of the other, or with the South Pole of the 
one againft the South Pole of the other, and the Di» 
redion of their Polarities magnetically Eaft and Weft, 
they will by Repulfion (as it were in a Duel) recipro- 
cally deftroy one another in an equal, though long 
Time : But if they are placed (in the fame Situation in 
refpeft of one another, viz. North Pole againft North 
Pole, or South Pole againft South Pole) with the Di- 
redion of their Polarities in or near to the magnetical 
Line, that Stone (in North Latitude) whofe South 
Pole ftands direded to, or pretty much towards the 
attraftive Point of the Earth's central Magnet receiving 
Afhftance therefrom, will not lofe Vertue fo faft as 
the other, and confequently never lofe all its Vertue 
till it has perfedly deftroy ed the Polarity of its An- 
tagonift, which it will do in lefs Time, and afterward 
give it fome Polarity again contrary to what it had at 
firft, 

U u 2 XXIV. That 



( 5H ) 

XXIV. That Magnetifm not only in touched Iron 
and Steel, but alfo in the Loadftone itfelf, is foon de- 
ftroyed by Fire. 

XXV. That though Fire deftroys fixed Magnetifm 
in Steel or Iron, yet if they are fet to cool in an ered 
Poflure, or rather in the Direftion of the magneticai 
Line, they will gain more or lefs fixed Vertue by the 
Time they are cold ; but efpecially Steel heated to a 
feafoning Height, and in that Pofition cooled fuddenly 
under Water, which I have found to fix its Polarity fo- 
throughly, as that with its North Pole held downward, 
it would attrad the North End of a Dial Needle. 

XXVI. That while a Piece of Iron of fome Magni- 
tude is held at one Pole of a Loadftone, it will increafe 
the Attradion of the other Pole thereof, and enable it 
to lift fome what more. 

XXVII. That if either Pole of a Magnet large 
enough, toucheth one End of an oblong Piece of Steel 
(not too big and long for the Magnet eafily to ad on) 
it will tranfmit its own Vertue to the other End of the 
Steel which is fartheft oiF, and make it a Pole of its 
own Kind, whilft the End which touches the Stone 
has Vertue of the contrary Pole: But the Vertue ufu- 
ally is not fo ftrong in the End which is untouched, as 
in that which is -^ though I do not know but in fome 
Time it may gain more,, and the other lofe fom^e, un<- 
til the Vertue in each End is nearly equal. 

XXVIII. That any Loadftone put into a Difti with 
its Polarity in an horizontal Situation, and the fa id 
Difh, with the Stone in it, put to fwim in the Middle 
of a large VeiTel of Water, will turn itfelf, with the 
Difh wherein it is, until its- South Pole is direded in 
die Horizon towards the magneticai North Pole of the 

central. 
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central- Magnet (by the Force of its Attraftion thereof^ 
and Repulfion of the oppofite Pole) and there reft after 
a fmall Vibration or two, 

XXIX. That the Fly of a Compafs (becaufe it is a 
perfed Magnet, Prop, ix) if it turns eafy on its Pin, 
muft neceffariiy conform its Poles to the magneticai 
Meridian as the Loadftone does, and for the fame 
Reafon. 

XXX* Alfo becaufe Steel regularly touched is a 
perfed Magnet, the North Ends of the Flies of feverai 
G>mpaffes muft ail of them repel one another, and fo 
muft their South Ends : But the North End of one 
and the South End of any other^ do mutually attrad 
each other, as is faid of Loadftones, Prop. ^th. And 
in North Latitude the North End of a Needle will 
confequently vibrate towards the Top of a tranfient Bar 
ereded, and the South End towards the Bottom, 

XXXL That a Needle firft equally poifcd, then 
touched and put to ofcillate on its Pivots in the magne- 
ticai MeridiaUj will in North Latitude have its North 
End (i. e. its South Pole) depreffed until it direds to 
theNorth-attrading Point of the central Magnet ; where, 
after feverai Ofcillations^ it will at laft reft: And in 
South Latitude theSouth End will be depreffed after 
the fame Manner, 

XXXIL That not only a touched hori?.ontal Needle, 
which has permanent Polarity, will endeavour to con* 
form itfelf to the magneticai Meridian^ but alfo one 
that has no other than tranfient Vertue, and is w^itli 
the greateft Care freed from fixed Magnetifm (if made 
and ufed as in the Prscogn^ will do fo too, though 
with- this Difference^ that which End foever happens 
to be placed neareft towards the magneticai North will 

faint Iv 
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faintly turn thither ; and if that End is not fuffered to 
remain fo too long, then the other End, placed neareft 
to the North, will turn thither as the tirft did. In 
trying this Experiment, I fometimes found, that when 
the Needle had refted in the Meridian only a few Mi- 
nutes, it gained a perceptible permanent Vertue, fo 
that its other End would not be attraded to the mag-, 
netical North, unlefs it was placed confiderably 
nearer thereto than I had placed the firft End ; and 
having fo flood fome Time, loft again thefaid inchoate 
Permanency, and received Polarity, the contrary Way. 
Once, while I dined, and fat but a little Time "after, 1 
could not make the End which I left towards the South, 
to ftand towards the North, unlefs I placed it very true 
in the Meridian j fo that I was forced to free it again 
from Magnetifm before I could ufe it to repeat the 
fame, or try the following Experiment j for the leaft 
Fixednefs of Polarity in the Needle would more or lefs 

obftrud both. 

At the magnetical Eaft or Weft of the Needle's Pin, 
fo nice as I could guefs it, I held at a great Diftance, 
either the South Pole of a Loadftone, or lower End 
(which is the South Pole) of an ereded Bat (both of 
them anfwered alike) and gradually approached it 
nearer, in a direft Line^ toward the Pin, until it began to 
attrad the Needle, which I obferved was as I expeded 
at the South End : I then changed the Ends of the 
Needle, and gradually approached the South Pole of 
a Magnet as before, and conftantly found it to attrad 
that End which was toward the South , and the 
North Pole of the Magnet, after the fame manner, would 
attrad the North End of the Needle when it had only 

tranfient Vertue. 

I re- 
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I remember, that in my younger Days I once diverted 
mvfelf with making an horizontal Needle, and a Dial- 
Box for it, one of mySchool-feliows Iia;ing a Load^ 
flone. Before I could have the Ufe of the Stone, I 
often held my Needle within its Box, fometimes with 
its intended South End towards the Bottom of a Window 
Bar (having lately feen one of my Companions try it 
with hip Pocket Needle, which was touched) and at 
Other Times I would hold the Needless North End at 
the Top of the Bar. I obferved the Needle, which 
was hung very tender, to make Vibrations at either 
End of the Bar. I happened to fet it down in the 
Window at a good Diftance therefrom, and found the 
South End more inclined to vibrate to the Bar's Bot- 
tom than the North End, and feeing it to have fome 
Vertue, 1 thought of encreafing it by taking the Needle 
out of the Box, and applying it to touch the Bar with 
its proper Ends, By this Method alone it gained fuch 
a Degree of Polarity as would conftantly turn its pro- 
per End to the North, if it was kept trembling ; but 
if I placed its contrary End to the Bar, the Polarity 
would be changed prefentiy. By this Way of Ma* 
nagement I could give it bur a faint Verticity, which 
was foon more vigorous when I got the Ufe of the 
Stone, though it was fmall, and not of the beft, and 
the Needle foft Iron. And this was all^ at that Time,, 
I knew of Magnetifm, having never read the particular 
Properties of the Stone, nor feen one before, nor heard 
of the untouched Needless Verticity,. or its vibrating to 
a Bar.. 

Having within the Space of a few Years paft 
had a frelh Inclination to make fome magnetical Experi- 
ments, 
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Tiuicnts, amongft other Thoughts the above-mentioned 
came into my Mind, That Iron, not having any fiKcd Po- 
larity at all, might (if it moved tenderl);^ enough) con- 
form its Ends to the magnetical Meridian ; which at 
length put me on making fuch Needles as are defcribed 
in the Beginning, of which either Sort anfwered my 
Expeftations abovementioned. Afterwards I touched 
one of the firft Sort of Needles (defcribed Pracogn. 
7th^ whofe Length was %i Inche?, and Weight 3fi and 
Gr.ij) on a Piece of tranfient Iron (made for Ar- 
mour of a Magnet) which meafured m Inches each 
Side of the broad plated Part about i ^, the parallelo- 
piped Part in Length x, and in Breadth (equal to its 
Thicknefs) ^, So its whole Length was full 3 Inches 
and |. Its Weight 7r<?); was siij 31]. This held with 
its Length direfted in the magnetical Line, gave the 
faid Needle Vertue enough to vibrate about four times 
in one Minute. I held the Needle, while touching, 
in an horizontal Situation, with its North End direfted 
towards the North, and placing its Middle about the 
Top of the Iron, drew it along Southward : Likewife 
placing its Middle about the Bottom of the faid Iron, 
I drew it Northward, that the South End might be 
touched as well as the North. I afterwards touched 
it my new Way (hereafter mentioned) with the faid 
Piece of Armour, and a fmall Piece of tranfient Iron, 
which made it vibrate about fix times, and I believe 
it would have made more Vibrations, had the Needle 
been hardened SteeL 

Having no other than a fmall Loadftone of a very 
irregular Shape, I was loath to diminifh it enough to 
bring it into a tolerable Figure to receive Armour, 
but did only grind a little Place plain at each Pole, 

where 
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where I bound It on with Thread when 1 had ground 
it. The Weight thereof naked was but Bvii ait Gr.vi; 
its armed SoJth Pole would only lift Svij ai GV. i!j; 
which was a Key. The not knowing where to get a 
better, made me think of improving what I had. I 
confidered, that fince a larger Stone of the fame fpeci* 
fick Vertue would lift more, it might poffibly commu- 
nicate more Vertue than mine could to the fame Piece of 
Steel, but could not fail of fo doing to a much greater 
Piece ^ and having obferved that touched Steel would 
communicate fome Vertue as well as attrad, Igotfome 
Steel Wire (the largeft in the Shop where I couM 
meet with any) which having cut into equal Pieces, 
and filed their Ends fo tranfverfly as I could, and very 
plain, I made a Standard with a Plate of Iron, into 
which I could but juft thruft the fnorteftj and filing 
all the rett till they would but juft enter the fail 
Standard, I reduced them nicely to the fame Length. 
Then having marked one End of each of them with the 
Edge of a File, I feafoned them very hard, and made 
them,Ends and all, very bright. Each of them meafured 
in Length about x.74 Inches, and weighed 3 6 Grains or 
more. I weighed one of them, and they were all of the 
fame Piece of Wire, therefore could not differ much ifi 
Weight. With my Loadftone I touched 3 7 of them, 
one by one, making their marked Ends their South 
Poles. I laid them Side by Side at about half an Inch 
Diftance from one another on a Board, with their 
marked Ends toward the fame Edge thereof, and took 
Care that they ftiould not touch one another after 
they came from the Stone, before they were all of them 
touched thereon. Then having Thread and Armour 

made like this ^3=3 (one Piece marked, which 
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I applied to the marked Ends of the Wires) in a rea- 
dinefs, I fpeedily did thruft them together into a Bun- 
dle, and cafting the Thread x or 3 times round them, 
with my Fingers I formed the Bundle into a regular 
Hexagon as foon as 1 could, and then bound them faft 
from End to End, and bound faft the Armour. I took 
the Number 37, becaufe that would form a regular 
Hexagon at each End, and fo will alfo 19 or 7. Find* 
ing this artificial Magnet exceed my nitural one, I 
held the x^rtiticial in one Hand, and the Natural in 
the other, the North Pole of the oneagainft the South 
Pole of the other, and placing their Armour on the 
Middle of one of my Wires, drew the Magnets afun* 
der, and fo touched both Ends of the Wire at the fame 
Inftcint. In that manner I touched one by one a fe- 
cond Set of Wires, which 1 managed like the firft, 
and bound on the Armour of the firft Set to the fecond. 
The South Pole lifted a Key, Weight froy sij jij 3!] 
Gr.v. Both Poles united would, with Difficulty, 
lift the faid Key with Weights faftened to it, the 
whole tbj T'rof. I next tried with 19 Wire?, for 
which I made Armour of a proportionable Size; but 
that did not anfwer fo well, I thought, as 3 7, though 
I repeated the Touch. Afterward I took 7, which I 
thought performed according to its QiJantity as well 
as the 37. Therefore I ever after ufed the Num- 
ber 7. 

In the next Place I thought of mending this Way of 
Touching, by placing all the 7, or more of them, 
with their marked Ends toward the North in a long 
finall Trench, whofe Depth was juft fit for one of 
them, to keep it from rolling away while I was touch- 
ing it and its Fellows. The North End of one touch- 
ing 
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ing the South End of the other, and adhering by their 
magnetick Vertue, I placed the two Magnets, as be- 
fore, at their conjund Middle (not letting them re- 
main there a Moment) and then inftantly and fpeediiy 
drew one Magnet to one End of the Wires^ and the 
other Magnet to the other End of them ; by which 
Method I touched them, as it were, all at once, and 
as if they had been but one entire long Wire. I found 
this Way not only more expeditious, but more advan- 
tageous, giving all of them a ftronger Touch : But the 
Wire at each End was not fo ftrongly touched as the 
reft ; therefore I placed more Wires in the Trench than 
I had Occafion for, and laid afide thofe at each End, 
whofe Vertue was weaker. One of thefe Wires, when 
it was thus newly touched, would lift a prepared Nail 
4.75 Inches long, in Weight froy 3vij Gr, vj or vij 
(/. e^ more than 4x6 Grains. The Weight of the 
Wire can be had in that of the Nail ii.s?^ times. 
I placed all the 7 feparately in the magnetical Line for 
about two Days ^ in which Time all of them had loft 
fome yertue, yet one of them would with Difficulty 
lift the Nail aforefaid, which it lifted fomewhat eafier 
juft after the Touch ^ and that which had loft moft 
Vertue, would eafily lift a Nail of 4! Inches long, in 
Weight 306 Grains. 

Having fuch Succefs, I got feven round Bars of Steel 
to be made, from End to End of one Size, fo that 
they would but juft go through a Hole made on Purpofe 
in a Plate of Iron, and tried their Lengths in a Standard 
as I did the others, and marked one End of each of them 

with the Corner of a File in this Manner, \^ ) 

that I might be able to fee the Mark when they were 
bound together, left either of them fhould be placed 
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with its End the wrong Way. Their Diameters were 
aboui^of an Inch,and their Lengths about ix ^Inches 
good Meafure. I hardned and cleanfed them as 1 did 
the Wires, but one of them happening to break by a 
Fall in touching, I got it fupplied, and, for Fear of 
fuch another Accident, reduced them to almoft a blue 
Colour. I laid them one after another in a Trench 
planed for them^ in a long Piece of Wood about the 
Depth of half their Diameter, putting their marked 
Ends all one Way: I made a Hole in the Trench a few 
Inches from one End of the Piece of Wood, and put a 
Pin in it to keep the Bars from Aiding to the Ground, 
and elevated the other End till it was, as I guelTed, in 
the magnetical Line. I then touched them with two 
of my Magnets as before, and this I found the beft 
Way of all. When they were finiHied, and armed 
Vith proper Armour, the North Pole lifted above half 
a Year after tb j 7r^/, and the South Pole confidera- 
bly more. In making one of thefe, I met with an odd 
Accident; for after 1 had begun to touch if, appre- 
hending it was a fmall Matter bigger than the reft, I 
attempted to mend it on a Grinding-ftone, vvhofe Axes 
ivere direded about 14 or 15 Degrees from Eaft towards 
North, and from Weft towards South. I was not care- 
ful to keep its Poles the proper Way in grinding, but 
held the Bar fometimes a^crofs to the Stone, which 
would make it jar, at other times, with the North Pole 
toward the North. Afterward I touched it again with 
the reft, but could not give it an Attradion equal to that 
of the others. I happened to try with my Dial-Needle 
whether the Change of Polarity was in the very Mid* 
die of the Bars, or nearer to one End than the other, 
and in this Bar found feveral Polarities contrary to ray 

Ex- 
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Expedation.; but how many I am not certain, being fe^ 
verai Years fince, and I not iieeding it ni^eely. A3 I 
held it ercd, the Bottom was a South Pole, further 
up no Attradion, the Pole changing a little higher (I 
think 01^ third Part of the Bars Length) a ftrong 
North Pole, and about f up a ftrong South Pole, and at 
the Top a ftrong North Pole, the Middle between each 
Pole not attrafting. Whether the jarring on the Grinds 
ing^ftone while held in a wrong Poftute was, as Ifiip- 
pofe, the Caufe of this irregular Vertue, or whether 
I might at firft, by Miftake, touch it the contrary Way, 
I 4urft nm pofitively affert j but all ray Care and La* 
bour v^ould not help it by touching: For, as the Verf 
tue becaiBe ftronger in the Ends, fo did alfo the Pola* 
rities iti the other Parts of the Ban T was fomewhai: 
COTicerned at this Difappointment, doubting it muft 
have been new feafoned, which would have created the 
Trouble of cleanfing and polilhing it the fecond Time. 
I thought firft that I would try to cure it by putting 
it over freih Wood-Goals in an horizontal Pofture, 
with its intended South Pole direfted towards the mag- 
netical North, which I did, and fo kept it until it was 
blue. I'hen I took it out of the Fire, and cooled it 
in almoft the fame Pofture, for 1 think the North 
Pole thereof was elevated. I tried it without re-^ 
touching, and found it perfedly cured, the Po- 
larity regular throughout, and (which 1 was fur* 
prized at) attraded full fo ftrongly as either of the 

reft. 

I next endeavoured to procure Magnetifm in 

Steel, without the Afliftance of any Magnet (except 

the Earth*s central one.) 

Finding 
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Finding my artificial Mignets, rightly yfed, would 
communicate more Vertue to other Steel than they 
themfelves had, and obferving that eteft Bars had fome 
Vertue from the Earth's Magnet, and having aifo ex- 
perienced that Iron, which had only tranfientVertue, 
would, when in an ered Pofture, or in the magnetical 
Line, give a fmall Degree of fixed Polarity. (Fide 
/iipra, Pag. 3 1 7-) 

I ordered nine Steel Bars 0.75 of an Inch fquare, and 
1 6 Inches long, to be made. Some of them, through the 
Smith's Fault, were a little lefs •, the Weight of the 
heavieft was, after it was iinifhed, 3 ft Avoirdupois. 
1 made them moderately bright by grinding, and filed 
their Ends fo plain as i could, and tranfverfe to their 
Lengths, by help of a Carpenter's Square ; then marked 
one End of them, and, when hardened, I fcowred them 
bright, and polilhed their Ends very well. I fitted a 
Piece of Armour for each End of one Bar, and mark- 
ed the Piece which was for the marked End of the 
Bar, and bound faft both Pieces of Armour to the fame 
Bar, one at each End : Then ftanding with my Face 
toward the Weft, and holding the Palm of my Left 
Hand upward, I placed therein one of the Bars without 
Armour with its marked End Northward, and grafped 
it faft at its Middle, with my Fingers on the Weft 
Side, and the Bail of my Thumb on the Eaft Side, 
where I alfo laid along my whole Thumb to keep it 
fteady : So the upper Part of the Bar was open from 
End to End. Thus holding it, I elevated the South 
End thereof until I gueffed it was in the magnetical 
Line ^ and holding with my Right Hand the armed 
Bar, with the Poles of the x^rmour downward, and 
the marked End toward the North depreffed to the 

magnetical 
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magnetical Line, I placed the Pole of the upper Ar* 
mour about 4 or j Inches from the Top of the un* 
armed Bar, and fo foon as ever it touched the Bar, I 
began, with the greateft Speed I could make, to draw it 
downward until I was pad the Middle, and from 
thence to the Bottom gradually flower. When it was 
at the Bottom I permitted it to reft there about i or x 
Seconds. zAfter the fame Manner applying the Pole of 
the lower Armour to the unarmed Bar about 4 or $ 
Inches from its Bottom, I drew it upward,, fpeedily 
at firft, flower when above the Middle, letting it reft 
a little at the Top, Having upwards and downwards 
alternately repeated the Touch on the fame Side 
of the Bar, I touched the oppofite Side thereof^ 
which was next my Hand, ia the fame Manner, and 
afterwards the two other Sides. Then holding the 
unarmed Bar ered:, I ufed to fee if it had gained any 
fixed Polarity by holding my fmall Needle at the Top 
and at the Bottom of the Bar ; for if it had gained 
any Vertue by the Touch, it would attrad the Needle 
ftronger, at the fame Diftance, when the marked End 
of the Bar was held downward, than when it was held 
upward. If I found it had gained any fenfible Ver- 
tue, 1 took off the Armour from the firft Bar^ and 
bound it to thefecond which I had touched; and after 
the fame Manner touched the firft Bar with the fe- 
cond, as 1 had touched the fecond with the firft. 
And when by Trial with the Compafs Needle I found 
the armed Bar had communicated to the other more 
Vertue than was in itfelf, I took off the Armour and 
bound it to that which was newly touched, and 
therewith retouched that which I had difarmtd. In 
a few Repetitions of changing the Armour from Bar 
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td Bar, and touching the weakeft, I procured in both 
of them (without the Alliftance of either of the other 
feven) a tixed Polarity to fuch a Degree as that the 
North Pole, or unmarked End of either of them held 
downward, would attrad the North End of the Needle, 
though much fainter than if the North Pole of the 
Bar had been upward, and Pofition did not now change 
their Polarities, but only weaken them : Therefore I 
now call their Vertne perfedly pennanent. Four or 
five Repetitions more eicre^M their ¥ertue tofoch a 
Degree as that the South Pole of one of them would 
lift a Ten-penny Nail prepared, and aft^r 2 or 3 Re^ 
petitions more a common Door Ktf <rf an lr<m Box* 
l;ock, "^feight fr^ 53 and above 3ij, not by the Bow^ 
bm by its tower End, which was wrought fomewhat 
globular and pdtflied. In the kft Place I got a Piece 
of Itidh Deal above three Inches broad and 7 ot 8 
I'eet long, in the MMdle whercof, at abont 5 or 6 
Inches from onfe End, I made a Hole through with a 
large Gimlet, into which 1 drove an Iron or Steel 
Pin, whofe Length (befides what went into the Wood) 
was a little lefs than the Thicknefs of one of the Bars. 
Then I placed the b^geft Bar on the fa*id Board with 
its nm^rked End clofe to the Pin, and its Length pa* 
rallel to that of the Board, and with an Awl made four 
fmair Holes in the Board, one of them on each Side of 
the Bar abotrt an Inch from the Bottom, ^nd about 
the Thicknefs of a Sixpence, £com its Sides, and the 
other two after the fame Manner, about an Inch from 
the fop. I drove mto them Pins of lar^ Wire half 
an Ineh long, befides what was in the Board. The 
Pins were to keep the Bars from Aiding out of their 
Places in touching. Then removing that, and placing 
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any other Bar between the faid Pin?, with its tnarked 
Emi ciofe againft the great Pin, I placed the marked 
End of the faid biggeft Bar clofe againft the unmarked 
End of the other, and made four Holes on its Sides, 
and drove Pins in them as before, and fo continued 
to do, until the Board was full : It held half a Dozen 
Bars. I took Care to place the marked End of every 
Bar direded towards the great Iron Pin which was to 
keep them from Aiding down to the Ground, when the 
other End of the Board was elevated, to (land in the 
magnetical Line. The Board {landing with one End 
on the Ground, and the other leaning againft the Wallj 
at the South End of the Room, I took the armed Bar^ 
which had Vertue, and placed its North Pole's Ar« 
mour about the Middle of the higheft Bar, whofe 
Middle I could reach to (keeping the Armour of the 
South Pole a little upon one Side of the Bars, juft fo 
far as I might be fare not to touch them with that 
End) and then immediately drew it from thence down- 
ward to the Bottom of the loweft Bar : After the fame 
Manner placing the Armour of the South Pole on the 
Middle of the loweft Bar (and holding the armed 
North Pole on one Side, that it might not touch) 1 
drew it upward to the Top of the higheft Bar, whofe 
Top I could reach. And if the End of any Bar was a 
little under that which it refted againft, I ufed to put 
a fizeable Chip under it, that the Armour might not 
hitch in drawing it over the Places of their Con tads. 
I ufually touched the Bars on all four of their Sides, 
then took out the loweft, and (letting the reft gently 
Aide down to the Iron Pin) placed it at the Top, that 
thofe which were firft at the Top might in their Turns 
take their Places in the Middle, and be well touched, 
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I commonly refted at the End of each Bar in drawing 
(as in the fingle Bar before mentioned, Pag. 3^S*) 
When I found thofeon the Board confiderably ftronger 
than my armed one, I took out that which I thought 
attraded beft, and bound the Armour to it, putting 
the other in its Room. After feveral repeated Touch- 
ings, the biggeft of them being ibii] JtmirdupoiSf 
would be fufpended by its North Pole to the 
South Pole of one of the beil: of the others. 
They did not lift one another, or attrad fo well 
when their Ends were applied centrally, as 
when applied to one another (as is expreffed 
in^ the Figure) near to their oppofite Corners. 
The Line ;-^ in the End of each Bar reprefents 
the Manner I ufed to mark their intended South 
Poles. With one of thefe armed, I touched a 
fmall fquare Bar of Steel (placed betwixt two 
of the great ones) the Length whereof was 
^.156 Inches, the Breadth of each Side 0.%? 
(or fomewhat more than | of an Inch) the 
Weight 3 V Gr. iv (/. e. 304 Grains) it would 
lift afterwards an Iron Clinches long, weighing jiv 
3J 3J ^^^9 2,000 Gr. 304 can be had ^.578 times in 
xooo. So it lifted above 6i times its own Weight. 
With this little Bar naked I touched a fmall Dial- 
Needle made of Steel ( the Socket in the Middle was 
alfo Steel, and not Brafs, as ufual) I feafohed it very 
hard, and cleanfed it well, and with much Care, not 
to break it, beeaufe fo hard. It weighs not full 4 
Grains, has lifted two prepared Six-penny Nails, one 
at each End, while it was held in an horizontal Po- 
fture with its South Pole towards the North. It 
alfo lifted a Key by the Bow, as it was held perpen- 
dicularly 
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dicularly with its South Pole downward, the Weight 
whereof was 3j 31] Gr. xv good Weight (/. e. iif 
Grains or better) Wherefore fince the Needle weigh- 
ed lefs than 4 Gr. which is the xpth Part of 116, we 
may reckon it lifted full xp times its own Weight by 
the Force of one Pole, the Key having no permanent 
Vertue before. 

I never faw this Communication of Magnetifm out- 
done by the Loadftone itfelf, as it is commonly ufed ^ 
but what a good one would -do, ufed as I did the Steel, 
1 know not for want thereof, but doubt, unlefs Steel 
could be made better than it ufually is, a ftronger De- 
gree of Attraftion therein is fcarce to be hoped for from 
the Ufe of the beft of Loaiftones. 

I ufually find the attraftive Power in fquare Bars cut 
plain over tranfverfe to their Lengths, to be ftrongeft, 
not in the Middle of their Ends, but much nearer to 
their Corners or Sides, and to be greater at one Corner 
or Side than another ^ and this not only in fuch as are 
of touched Steel, but in Iron ones having no Polarity, 
but from their Pofition. The fame I obferved in round 
Bars, if their Ends are not convex. 

In fome of my large Steel Bars (as alfo in fome of the 
round Bars) I found the North Pole ftrongeft, in others 
the South. 1 know not the Caufe thereof; for though I 
touched the weaker End twice fo often as the ftronger, it 
would ftill continue to be fo,when the ftrongeft had been 
well touched before. I imagine it muft be owing to 
fome Inequality of the Steel occafioned by the different 
Degree of Heat taken at the Forging ; different Degree 
of Heat when the Smith defifted hammering ^ different 
Degree of Heat in making the Iron into Steel, or 
Quantity of what is ufed in doing it j Finenefs of 
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the Iron whereof the Steel was made, fome fmall Dif- 
ference in Magnitude,or Difference in feafoning, it being 
ahnoft impoflible to make both Ends equally hard v but 
that both Ends of mine might be fo, 1 had a Fire made 
long enough to heat their whole Length at one and the 
fame Time. 

I lefcfeveral of the Bars on the Board whereon they 
were touched, and in the fame Pofition to one ano- 
ther, as well as to the Earth, for fome Months, to fee 
whether they would lofe any of their Vertue ; but if 
they did, it was fo little as I could not be fure there- 
of. 

I alfo tried whether what I mentioned concern* 
ing Loadftones {beginning at Page 303) would 
hold in f or 6 Bars regularly touched and placed to 
one another in the fame Manner ; and found that at 
fome of the Joinings it anfwered pretty well, but not 
fo well at others, ufually beft at the two extream 
Joints, and worfe at the middle ones. When I held 
the Dial-Needle at a good Diftance from the Bars 
^perhaps d or 8 Inches) the Attraftion was more re- 
gular, and the different Poles of the two Bars at their 
Contad was not fo eafily difcemable^ but when I held 
it within % or 3 Inches Diftance, both of the Poles 
difcovered themfelves more or lefs at every Joint. 
Perhaps the Caufe may be the Want of a better Contad,, 
the Ends of the Bars not being true Plains ; or it may 
be partly owing to tlieir conjund Length (though I 
cannot fee how that fliould caufe it) or fome Irregu- 
larity in the Vertue of each particular Bar. For it has 
been obferved, that very oblong. Iron, as Wire, is ca- 
pable of Jiaving a North Pole in both Ends, and a 
South on^e in its Middle ;or, as my rouadBar before- 
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mentioned, feveral Pokrities in no greater Length than 
about one Foou My Bar3 were not made of German^ 
but more ordinary Steel, of about ^d. per ft. 

I never yet tried the Experiment of weighing Pieces 
of oblong Steel }ufl: before, and prefently after the 
Touch, but fuppofe (from Mr. Norman"^ Experiment, 
Neuo udttra^ive^ Chap.Vx.)- x\\zt my own Conje- 
ftures are right, viz. That oblong Steel of a conve- 
nient Length and Weight, perhaps 3 or 4 Feet, and 
10 or 1 1 Ounces, may, if weighed with a very nice 
Beam, made of Iron or Steel, the Cords of the Scales 
being of a common Length, feem to lofe a Grain or 
two of its Weight (more or lefs according to the Sub* 
fiance of the Beam, Shortnefs of the Cords, and De- 
gree of Magnetifm in the touched Steel). I fay, 
feem to lofe, becaufe the touched Steel with one of 
its Poles attradls the Beam not juft at the End thereof 
to which it is fufpended, but there, and, more or lefs^ 
all the Way between the faid Point of Sufpenfion and 
the Middle of the Beam. This muft make it appa- 
rently (not really) to ponderate lefs, as is the Cafe 
of Stilliards,,demon{trated by theDodrineof the Lea- 
ver: Alfo the other half of the Beam being fomewhat 
attrafted by the other Pole of the Steel, aflifts the 
Weights which are laid againft the Steel, and encrea- 
feth the Miftake, which is greater or lefs, according 
to the Pofturc of the Steel, whether (if horizontal) 
it is parallel or perpendicular to the Beam, or (if in 
an ered Pofture) according to which Pole is upward. 
My Thoughts are, that Steel after the Touch (Al- 
lowance being made for what is rubbed off by 
touching, which I take to be infenfible, if done on fort 
Armour) muft, if in an horizontal Pofture, neccflarily 
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dmvr fomewh^t -ttiore Weight than before ; or if in 
an ered PoftuTe in North Latitude ^with the Sooth 
Pole downward mere, and upwards lefs than in an ho* 
rizontal Pofture : Sut thefe Differences are fo fmail 
as no Experiment I can think on will render fenfible 
in the leaft Degree, becaufe of the vaft Diftance be- 
tween rfie Surface of the Earth and the attraftiT© 
Point of the internal Magnet : For fince Attradion and 
Repi!ilfion are at fhe famelDiftance equal, Ifay the one 
Pole of a Bar of Steel lo or 20 Feet long, di- 
reded toward the attradive Point of the Magnet, 
fuppofed at the Diftance of but one or two Miles, 
is not ferifibfy neare^r to it than the other (I mean in re- 
{ped to Attradioh)%ow much more infcnfible then 
miift the far greater ^Diftance of xooo Miles render it^ 
which is not fo remote as Mr. Whtfion (Longitude and 
Latitude found by the Dipping-Needle, Pag. 48. 
Zi^^ l^) fuppofesiittobe. d cannot think fit to call 
the Point to which the Needle tends a refpedive Point, 
as Mr. Norman does, fitice his Experiments, Chaj^. VI. 
do not convince me (by reafon of the Diftance there- 
of from the Surface oi the Earth) that it is not an at- 
tradive one. If therefore Steel after the Touch is ever 
found to weigh (with a Beam of Matter not magne* 
tical, and in a Place at too great Diftance from any 
Iron or Magnet to be fenfibly afFeded thereby) either 
more or lefs than before, it muft be occafioned by the 
Augmentation or Diminution of its Quantity of Mat- 
ter by the Touch. The former feems impoffible, be- 
came a Magnet lofes no fenfible Weight by having 
looco Pieces of Steel fucccffively touched on its Ar- 
mour; nor is the latter probable, unlefs the Weight 
of the Magnet is encreafed, or Part of the Subftance 
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of the Steel ground off by touching : And if theQjjan- 
tity of Steel is^ by rubbing, diminiftied, the Lightnefs 
is not owing to its having' Magnetifm, but to itsDefed 
of Matter. Before an Experiment of this Nature is 
made, the Piece of Steel ftiouldbe well hardned, po- 
liftied, and wiped very clean, and if warm by rubbing 
or handling^, fhould be permitted to cool before it is 
weighed. Then being weighed with a Brafs Beam,, 
let it afterwaTd.be well touched on the foft Armour of 
a Magnet, then wiped clean, and permitted to cooJ, be- 
fore it is weighed after the Touch, Care muft alfo be 
taken that no Iron Bar, or other Magnet, be in the 
Window, or any other Part of the Room above, or 
that underneath, large enougli toaffed it, which a Mag- 
net, the Brads of the Floor, or other Iron in the fame 
Room, or about the Operator, fuch as a Key, Knife, 
Buckles, or the like, may more or lefs do, according to 
their Diftance and Situation: And I have feena Brad in 
the Floor make the End of a large horizontal Needle 
dip to it at, the Diftance of above an Inch. 

Mr, Whtjion in his faid Book, Pag. 47, fuppofes the 
Surface of the Earth's central Magnet to be diftant in 
Miles from the Surface of the Earth 3400, and ac- 
cordingly, P^^. 48, computes the Semidiameter of the 
faid Magnet to be about 5^75' ; both which Sums added, 
make the Semidiameter of the Earth to be about 3 975^ 
Miles ; which is about 7 Miles left than Mr Norwood 
makes it by reckoning 69^ Miles to a Degree, which 
multiplied by 360, makes xf'oio in the whole Circum- 
ference, and the Radius {by Fan Ceuhn% Proportion 
of the Circumference to the Diameter) I find to be 
398x.o5'66, ^c\ which 7 Miles is but a Trifle in 397 jT^ 
or 398X0 
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1 fliall then fuppofe the Earth's Radius (in 
Miles) 3975', from whence I compute the Circum- 
ference i4975'.66i5,9<5o3,8855, ^c. And one Degree 

Mr. PVhlJiony Pag. 53, fays that the Northern mag- 
netick Pole was then about 134 Degrees from the North 
Pole of theEarth ; The Sine of which in natural Num- 
bers is X3 3,445'4 to the Radius 1000,0000. 

I. As the Earth's Radius (in Miles) 397jr5 to the 
above-mentioned Sine of 13 Deg. 30 Min. x 3 3,445-4. 
So the faid Magnet's Radius 5-75- Miles to the Tabular 

Number 3 3,7688,3H4.6ho.88o5,03Ii, ^c. 

z. As the Tabular Radius 1000,0000, to the faid 
Tabular Number, fo (in Miles) is the Earth's Radius 
to the Radius of the Parallel of 13 xGr. on the faid 
Magnet's Surface : Or, fo is the Earth's whole Cir- 
cumference to the Circumference of the Central Mag- 
net's faid Parallel : Or, fo is one Degree of the 
Earth's great Circle in Miles to one Degree of the 
faid Parallel of 134 Gr. on the faid Magnet's Sur- 
face X.34*7>7474^o240,20z8,43, ^C. 

The faid Degree reduced into Feet, and into Inches, 

is, 

In Feet and Parts 1x369,850^,3163,6271,0156,59, ^c. 

In Inches and Parts 14843 8.io75,7963,5i5i,i879>i4) ^c\ 
Which z.34^7y^c. Miles the North magnetick Pole 
of the central Loadftone moves in fome what lefs Time 
than 4 folar Minutes, vi;^. in about 4 Minutes by 
the diurnal apparent Motion of the fixed Stars) But for 
as much as the Ratio of the internal Magnet's Diame- 
ter to that of the Earth, is not probabl)^ calculated to 
Perfeftion, I (hall proceed as if the faid Pole of the 
Magnet moved the faid Space perfedly in the Time of 
four Stellar Minutes. For 
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For want of a more convenient Inftrument, I took a 
Whirligig of Wood, fomewhat more than i of an Inch 
thick, and in Diameter at leaft i.g Inch. It was turn- 
ed truly round, and had in its Diameter nigh to, and 
cquidiftant from the Centre two Holes made, into 
which, as ufual, was a Thread put, of about 40 Inches 
long, and about 20 when it was put in, and the two 
Ends tied together. I went with it to a Clock, whofe 
Pendulum ofcillated Seconds, and working the Whirli- 
gig ftrong enough to make its Returns, or Vibrations, 
keep equal Times with the Pendulum's Ofciilations, 1 
fuddeniy caught the Whirligig at the End of one VU 
bration before it began another, and then (untwifting 
the double Thread gradually with my Fingers) I told 
how many Turns or Revolves it had made in that one 
Vibration, and found the Thread untwifted with 58 
Turns (which is but half the Number in one Vibra- 
tion, becaufe in the whole Vibration it was twifted the 
like Number of Turns the other Way) which doubled 
makes 116 Turns in each Vibration, and in one Se- 
cond of Time. I computed the mean Velocity of the 
Circumference thereof in each Second of Time to be 
about 54 Feet 7 Inches 9645',46o6, &^c» Parts* By 
this it is plain, that^a Globe (as well as a Wheel) of 
6 Inches in Circumference, if truly centered, is eafily 
capable of being kept in Motion on its Poles, fo fwift 
that its jEquator (hall have the Velocity of 5 1 Feet 
5410,44x9,8, ^c. Parts, by making 103.08x0.8859, 
^c. Turns in one Second. This is the proper Velo* 
city for fuch an Experiment, becaufe it is nearly equal 
to that of the North magnetick Pole of the internal 
Loadftone along the Parallel of iji Degrees from the 
Poles of its Rotation* 
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The Velocity of the faid magnetical Pole of the 
internal Loidftone is, as above, in the Time of 4 Mi- 
nutes, in Inches and Decimal Parts 148438.1075,7963, 
5252,1879,14. 

And therefore in the Time of one Minute 37109, 
5518,9490,8813,0469,786^ and in one Second 6i8.4925:,3i58,i8i3, 
5507,8297, which 618.4915, ^c. Inches reduced to Feet 
and Decimal Parts, is 5:1.5410,4429,8, ^c. 

Suppofe then a Terrella was made of juft 6 Inches 
in Circumference N*^ S;^ {Fid. Fig. i. PL) con* 
trived to gyrate on Poles ^ n chofen in any two oppo- 
fite Points of its magnetical ^Equator, and the Axis of 
its Rotation -^J^fituated (as near as Art can do it) in 
the magnetical Line j for in this Pofture of the Axis the 
magnetical Poles of the Terrell a will be equally 
wrought on by the Earth's attradive Point all the 
Way as it is turned round, which can be in no other 
Pofture whatfoever : For if the Axis of its Rotation 
makes the leaft Angle with the magnetical Line; as 
the Terrella is turned round, the magnetick Poles of 
it will be attraded and repelled, more when on one 
Side than when on the other, which ought not to be, 
becaufeit is probable it may have the fame Effed which 
a large Magnet would have, if held within the At- 
tradion, and confequently change the Polarity, as 
by a Touch, and not purely by the Gyration there^ 
of. 

The Circle Nj^ Sn reprefents the Terrella in Cir- 
cumference juft 6 Inches (having both, or at leaft one, 
of its attradive Poles nicely marked) cemented, or 
bound with Thread faft toa cylindrical Veffel of Wood, 
or Brafs pretty thin, that it may not be too heavy, 
with its Polarity N S tranfverfe to the Axis of the 
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faid cylindrical VefFel, whofe Diameter on the Infid^ 
ought to be equal to that of the Terrella, and its 
Depth not lefs than the Radius. Or, if the Terrella 
is truly globular, inftead of the cylindrical there may 
be a concave Veflel (reprefented by the pricked Line 
X n ^w) lefs than a Hemifphere, and its Diameter of 
Concavity fomewhat lefs than that of the Terrella ; 
fo fiiall their Contad be wholly at the Brim of the 
VefTeJ, which will keep the Terrella central. And 
this may be better than a Cylinder, becaufe lighter, and 
the moft of its Parts nearer to the Axis of its Verti* 
city. Either of thefe is to be centrally fixed to the 
Arbor n m^ which, together with its Pivot r, fhould 
be made of Brafs, and the Pivot Work in a Hole made 
fit for it in a Horfe*s Tooth, or fome fuch Thing : The 
End of the Pivot fhould reft on the Bottom of the Hole, 
that it may move the eafier. The Collar at P, in which 
the Arbor turns round, may be made of Tooth alfo, 
and both that and the Pivot aforefaid (hould be kept 
well oiled, or greafed, to prevent their being heated by 
fo rapid a Motion as isneceiTary, andfo fhould alfo the 
other Axles. This is to be kept in Motion by a Gut^ 
firing (as the Spill of a Spinning-Turn is moved) tied 
pretty ftrait round the little Wheel at m^ and the great- 
er one at F, which String is reprefented by the pricked 
Line. And t\\p Wheel F is turned after the fame 
Manner, by a larger Gut- ftring round the Wheels #^ 
andCL, which muft be ftrained very ftraight, that it 
may not Aide on the Wheels. To prevent which Incon- 
venience, this String (and the other, if need be) may be 
rubbed well with powdered Rofin. I think a Gut* 
firing round a great Wheel and leffer one, will work 
eafier than the beft of Clock-work, and without rattling 
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or jarring, which the latter, when in a rapid Motioifj 

is fubjed to, and therefore I cannot approve of it, nor 

is the multiplying Power of the Wheels m F, being 

io.?oS2., &"€, 10 nearly to be calculated for a Wheel 

and Pinion s but, if good Work, it may be allowed in 

the Wheels t a, which move flower : But that I ap- 

prehend will needlefly encreafe the Charge. The Di» 

ameter of each Wheel at the Bottom of the Trench^ 

where the String touches it, is mentioned in the 

Draught. The whole may be made to turn with one% 

Hand, either with a Crank Q^g in the Arbour of the 

Wheel dj or with a Turner like that of a Grinding- 

itc^e R. 

Mr. W» n^ Page 78, makes one Revolution 

of the central Magnet, in refpeft of the Earth, to be 
not lefs than 1920 Years, which I have reduced to 
701x80 Days, to which I add 19x0 Days, which 
makes the Sum 703x00, being the Number of Revo* 
lutions, nearly, which the Earth and the faid Magnet 
with it, makes in 19x0 Years in refped of the fixed 
StarSi Now fince the magnetick Pole of a Terrella 6 
Inches in Circumference, centered as above is direded, 
and moving with the Velocity of 51 Feet 5410,44x9, 
^c. Parts in the Time of one Second, by making 
io3,9«^o,88i9, ^c. Turns, moves equally rapid with 
that of the central Magnet, it may be expeded that 
703x00 of its Revolutions ftiould gradually tranflate 
each of its Poles one entire Circle, which 703 xoo Re- 
volutions (at 103.08x0, £f^. /^r Second) will be fi- 
niflied in the Time of 68x1 Seconds 747<J,9X7x,396 
parts, or I ^ 5-3^ 41" 44"' 51"" 41^"''. Or, 

3 5'i^ooRevolut. tranflate iti a Circle in 3410.8738-, 
4^36,198^', or o. %6^ yo'' ^x'^^ %f" §d^^^. 
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175^00 Revolut.tranflate it ^of a Circle iai 705.43 is^> 

2gi8,o9A or 0^8' %f z6"' iz'^" ^f\ 
I r7xoo Revolut. tranflate it | of a Circle in 1 1 3 ^,9579* 

4878,7^'', or 0.18' j6'' sf ^8''" 36''^''. 
If the Terrella^s Circumference is more than 6 
Inches, the magnetical Poles thereof may be placed fo 
oblique to the Axis of the Cylinder^ as that in turn- 
ing round they may each of them defcribe a leffer 
Circle (or as it may be called a Parallel of Latitude) 
juft 6 Inches in Circumference, and that will caufe no 
Alteration, in theSwiftnefs of the Motion of the Ma- 
chine, which is to be moved as follows, vi^. The Per» 
fon that works it muft keep his Eye on a Pendulum 
ofcillating Seconds, and turn the Crank (or Turner) 
once round at each Ofcillation, fo ftiall the Number of 
the Terrella^s Revolutions, and Celerity of the Motion 
of itsPol^s be as is above-mentioned. 

But if the Terrella is larger than d Inches in Cir- 
cumference, and its Polarity tranfverfe to the Axis of 
its Rotation, the Pendulum may be lengthened in Pro- 
portion of the Squares of their Circumferences, and 
the Crank muft then make one Turn at each Ofcilla- 
tion of the Pendulum fo lengthened , and by that 
Means it will move with the fame Celerity which 
was above propofed -^ but then the 703x00 Revolutions 
will not be finiftied in lefs Time than 68 xi Seconds 
(or rather Ofcillations) made by the lengthened Pen- 
dulum. 

If by the keeping a Terrella in Motion in fuch a 
Pofture, and with fuch Celerity as is aforefaid, the 
magnetical Poles thereof, in refped of the Terrella, 
remain immoveable, I think this is a plain Demon- 
ftration that the central Magnet is loofe from the 
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Earth, and revives within it a little flower, as is con* 
jeftured by feveral, and to me feems moft pro- 
bable. 

But if the magnetical Poles, by fuch a Motion as is 
defcribed, fliould in refped: of the Terrella be tran- 
flated with a Motion retrograde to that wherein it was 
kept by the Machine, I Ihould think it poflible for the 
diurnal Mc*ion of the central Magnet to tranflate the 
Polarity thereof farther Weftward by the Vertue of 
its own Effluvia, which are continually left a little 
behind, as it revolves on its Axle Eaftward, and that 
the faid Magnet is fixed to the Earth. But thefe 
Things feem uncertain. 

However, 3 think it not impoflible to reduce the 
Period of the Motion of the magnetical Pole, in re« 
fpeft df the Earth, to a tolerable Calculation in much 
lefs Time than an entire Revolution thereof, by mea- 
furing daily the Quantity thereof: For effeding which, 
I have thought on a new Way of making a Needle 
not above 6 Feet long, with fome Engine- work to its 
Box, which, I believe^ I can demonflrate will render 
it vifible daily to a naked Eye, that the Variation . is 
changed: But I have no Time at prefent to defer ibe 
it, being but juft able to finifti this ^ but if it may 
be acoeptabk, fhall readily communicate it on 
Notice. 
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